Excitatory and inhibitory neural regulation of canine pyloric smooth muscle.
Studies were performed to characterize the intrinsic innervation of the circular muscle layer of the canine pylorus. Cross-sectional strips of muscle were studied with intracellular recording techniques, and junction potentials were elicited with transmural nerve stimulation. Neurally mediated responses were recorded from cells at several points through the thickness of the circular layer. Excitatory junction potentials (EJPs) increased and inhibitory junction potentials (IJPs) decreased in amplitude with distance from the myenteric border of the circular muscle. Atropine blocked EJPs throughout the circular layer, demonstrating that excitatory inputs are primarily cholinergic. The gradient in IJP amplitude persisted after blockade of EJPs. Three components of IJPs were identified: 1) a fast, apamin-sensitive component that reached a peak and decayed within approximately 1 s; 2) a slower, apamin-insensitive component that reached a peak within 800 ms but decayed slowly over 5 s; and 3) a very slow component that reached a maximum in 7-10 s. Junctional potentials affected the pattern of myogenic electrical activity. Transmural stimulation could evoke premature slow waves in the myenteric portion of the circular layer but when excitatory inputs were blocked, IJPs greatly reduced the amplitude of slow waves. EJPs elicited action potentials in submucosal portion of circular muscles, and IJPs hyperpolarized these cells. The influence of intrinsic nerves on contractile patterns of pyloric muscles was also characterized. These data demonstrate that a neuromuscular apparatus exists within the gastroduodenal junction for 1) local regulation of slow waves and 2) independent control of the myenteric and submucosal regions of the circular layer.